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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a molded part superior in resistance to 
abrasion and resistance to chemicals that can provide 
such a molded part at low costs and which causes no 
crack in a curved surface of a molded part in bonding to 
a surface of the molded part. 

SOLUTION: A surface protection sheet 1 is used which 
has on one side of its substrate sheet a protection layer 
formed from a product produced through thermo- 
crosslinking reaction of an active energy line hardening 
resin composition containing as active components a 
polymer whose (meta) acryl equivalent amount is 100 to 
300g/eq, hydroxyl group value 20 to 500 and weight- 
average molecular weight 5,000 to 50,000 and a 
multifunctional isocyanate and an adhesive layer 
provided on the opposite side thereof, the surface 
protection sheet is held between molds 5, 6 t resin 7 is 
injected into a cavity to fill the same, the' surface 
protection sheet 1 is bonded to the surface of a resin 

molded part at the same time as the resin molded part is obtained, and thereafter an active 
energy line is applied. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On one side of a base sheet, the acrylic (meta) equivalent 100 - 300 g/eq, The 
protective layer which consists of a heat crosslinking reaction product of the activity energy-line 
hardenability resin constituent which contains the polymer and polyfunctional isocyanate of 
hydroxyl values 20-500 and weight average molecular weight 5000-50000 as an active principle 
is prepared. It arranges on a mold-goods front face using the surface-protection sheet with 
which the glue line was prepared in the opposite side. The manufacture approach of mold goods 
excellent in the abrasion resistance and chemical resistance which are characterized by 
irradiating an activity energy line after pasting up a surface-protection sheet on a mold-goods 
front face by heating a base sheet, making it soften and carrying out vacuum suction from a 
lower part. 

[Claim 2] On one side of a base sheet, the acrylic (meta) equivalent 100 - 300 g/eq, The 
protective layer which consists of a heat crosslinking reaction product of the activity energy-line 
hardenability resin constituent which contains the polymer and polyfunctional isocyanate of 
hydroxyl values 20-500 and weight average molecular weight 5000-50000 as an active principle 
is prepared. It puts in shaping metal mold using the surface-protection sheet with which the glue 
line was prepared in the opposite side. The manufacture approach of mold goods excellent in the 
abrasion resistance and chemical resistance which are made to carry out injection fullness of the 
resin into a cavity, and are characterized by irradiating an activity energy line after making 
obtaining resin mold goods and coincidence paste up a surface-protection sheet on the front 
face. 

[Claim 3] The manufacture approach of mold goods excellent in abrasion resistance given in 
either claim 1 whose polymer is the resultant which carried out the addition reaction of the alpha 
and beta-partial saturation monocarboxylic acid to the glycidyl (meta) acrylate system polymer, 
or claim 2, and chemical resistance. 

[Claim 4] The manufacture approach of mold goods excellent in the abrasion resistance 
according to claim 3 and the chemical resistance which are the copolymer with which it consists 
of alpha in which a glycidyl (meta) acrylate system polymer does not contain the homopolymer or 
the glycidyl (meta) acrylate, and the carboxyl group of glycidyl (meta) acrylate, and a beta-partial 
saturation monomer. 

[Claim 5] The manufacture approach of mold goods excellent in the abrasion resistance 
according to claim 1 to 4 and the chemical resistance with which the pattern layer was prepared 
between the base sheet and the glue line. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije?u=http%3A%2F%2Fwww4.ipdl.n... 7/1 1/2006 



JP,10-067047,A [DETAILED DESCRIPTION] Page 1 of 9 




* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention relates to the manufacture 
approach of mold goods excellent in the abrasion resistance and chemical resistance which mold 
goods excellent in abrasion resistance and chemical resistance can be obtained [ chemical 
resistance ] by low cost, and do not generate a crack in the mold-goods curved-surface section. 

[0002] 

[Description of the Prior Art] As an approach of conventionally forming a surface-protection 
sheet in a mold-goods front face, there is the insert molding method for pasting up a surface- 
protection sheet on the field at putting the surface-protection sheet with which the protective 
layer was prepared in one side of a base sheet at least, and the glue line was prepared in the 
opposite side at least in shaping metal mold, carrying out injection fullness of the resin into a 
cavity, cooling, and obtaining resin mold goods, and coincidence. 

[0003] Generally as resin which constitutes the protective layer of a surface-protection sheet, 

thermosetting resin and activity energy-line hardenability resin are used. 

[0004] 

[Problem(s) to be Solved by the Invention] However, when it heats at the time of surface- 
protection sheet production and bridge formation hardening of the thermosetting resin is carried 
out, using thermosetting resin as a protective layer, generally the chemical resistance on the 
front face of mold goods and abrasion resistance are inferior. 

[0005] On the other hand, when irradiating an activity energy line and carrying out bridge 
formation hardening of the activity energy-line hardenability resin constituent at the time of 
surface-protection sheet production, using activity energy-line hardenability resin as a 
protective layer, chemical resistance and abrasion resistance can be improved by raising the 
crosslinking density of resin, but on the other hand a protective layer becomes weak and a crack 
occurs in the protective layer located in the mold-goods curved-surface section at the time of 
adhesion. 

[0006] Then, the method of carrying out the first stage exposure of the activity energy line at 
the time of surface-protection sheet production, carrying out bridge formation hardening of the 
activity energy-line hardenability resin halfway as other approaches using activity energy-line 
hardenability resin as a protective layer, carrying out the second stage exposure of the activity 
energy line to a mold-goods front face, and carrying out bridge formation hardening of the 
activity energy-line hardenability resin completely again, after adhesion, to it is also proposed. If 
an activity energy-line exposure is insufficient in a first stage exposure, in order that a fluidity 
and adhesiveness may remain in the ink containing activity energy-line hardenability resin, the 
exposure of a considerable amount is needed for changing a protective layer into a tuck free- 
lancer's condition. It becomes easy to generate a crack in the protective layer located in the 
mold-goods curved-surface section on the other hand at the time of adhesion as an exposure is 
superfluous. Although what is necessary is just to adjust the dose of a first stage exposure in 
order to make it to generate and there be no above-mentioned trouble, generally a reaction rate 
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is size, and in order that a dark reaction may progress, control of a dose is not easy [ a radical 
polymerization ] even for after an activity energy-line exposure. Moreover, there is also 
disadvantage that exposure conditions tend to become unstable by degradation of the light 
source lamp of an activity energy line. 

[0007] Moreover, when irradiating an activity energy line at the time of double-width surface- 
protection sheet production, large-scale irradiation equipment is needed and cost starts. 
[0008] Therefore, this invention aims at offering the manufacture approach of mold goods 
excellent in the abrasion resistance and chemical resistance which the above troubles can be 
removed [ chemical resistance ], and mold goods excellent in abrasion resistance and chemical 
resistance can be obtained [ chemical resistance ] by low cost, and do not generate a crack in 
the mold-goods curved-surface section at the time of adhesion on a mold-goods front face. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
manufacture approach of mold goods excellent in the abrasion resistance of this invention, and 
chemical resistance On one side of a base sheet, the acrylic (meta) equivalent 100 - 300 g/eq, 
The protective layer which consists of a heat crosslinking reaction product of the activity 
energy-line hardenability resin constituent which contains the polymer and polyfunctional 
isocyanate of hydroxyl values 20-500 and weight average molecular weight 5000-50000 as an 
active principle is prepared. Have arranged on the mold-goods front face, heat a base sheet and 
it was made to soften using the surface-protection sheet with which the glue line was prepared 
in the opposite side, and after pasting up a surface-protection sheet on a mold-goods front face 
by carrying out vacuum suction from a lower part, it constituted so that an activity energy line 
might be irradiated. 

[0010] Moreover, the manufacture approach of mold goods excellent in the abrasion resistance 
of this invention, and chemical resistance On one side of a base sheet, the acrylic (meta) 
equivalent 100 - 300 g/eq, The protective layer which consists of a heat crosslinking reaction 
product of the activity energy-line hardenability resin constituent which contains the polymer 
and polyfunctional isocyanate of hydroxyl values 20-500 and weight average molecular weight 
5000-50000 as an active principle is prepared. Using the surface-protection sheet with which 
the glue line was prepared in the opposite side, it puts in shaping metal mold and injection 
fullness of the resin was carried out into the cavity, and after making obtaining resin mold goods 
and coincidence paste up a surface-protection sheet on the front face, it constituted so that an 
activity energy line might be irradiated. 

[0011] Moreover, in the above-mentioned configuration, the polymer was constituted so that it 
might be the resultant which carried out the addition reaction of the alpha and beta-partial 
saturation monocarboxylic acid to the glycidyl (meta) acrylate system polymer. 
[0012] Moreover, in the above-mentioned configuration, the glycidyl (meta) acrylate system 
polymer was constituted so that it might be alpha which does not contain the homopolymer or 
the glycidyl (meta) acrylate, and the carboxyl group of glycidyl (meta) acrylate, and the 
copolymer which consists of a beta-partial saturation monomer. 

[0013] Furthermore, in the above-mentioned configuration, it constituted so that a pattern layer 

might prepare between a base sheet and a glue line. 

[0014] 

[Embodiment of the Invention] Hereafter, the manufacture approach of mold goods excellent in 

the abrasion resistance of this invention and chemical resistance is explained to a detail, 

referring to a drawing. The mimetic diagram showing one example of the production process of 

mold goods excellent in the abrasion resistance and chemical resistance which d rawin g 1 

requires for this invention, and drawin g 2 are the mimetic diagrams showing other examples of 

the production process of mold goods excellent in the abrasion resistance and chemical 

resistance concerning this invention, the inside of drawing, and 1 — a surface-protection sheet 

and 2 — in vacuum suction and 5, an ejector half and 6 show a cover half and, as for mold goods 

and 3, 7 shows [ a heater and 4 ] melting resin, respectively. 

[0015] First, the surface-protection sheet 1 used by this invention is explained. 

[0016] The protective layer to which the surface-protection sheet 1 becomes one side of a base 
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sheet from the heat crosslinking reaction product of the activity energy-line hardenability resin 
constituent which contains the polymer and polyfunctional isocyanate of the acrylic (meta) 
equivalent of 100-300g / eq, hydroxyl values 20-500, and weight average molecular weight 5000- 
50000 as an active principle is prepared, and a glue line is prepared in an opposite side. 
[001 7] As a base sheet, resin sheets, such as acrylic resin, polycarbonate system resin, vinyl 
chloride system resin, urethane system resin, and polyester system resin, can be used. 
[0018] A protective layer is a layer for protecting mold goods 2 and a pattern layer from a 
chemical or friction. Let the polymer of a protective layer be specific loadings in consideration of 
physical / chemical military requirement of the protective layer 2 before and behind an activity 
energy-line exposure, namely, the acrylic (meta) equivalent from the point of the hardenability at 
the time of an activity energy-line exposure — preferably is taken for 150 - 300 g/eq 100 to 300 
g/eq. (Meta) When the acrylic equivalent is larger than 300g/eq, the abrasion resistance after an 
activity energy-line exposure is inadequate, and obtaining is difficult for the thing of less than 
100 g/eq. moreover, the hydroxyl value of a reactant point with the polyfunctional isocyanate 
used together to a polymer — 20-500 — it is preferably referred to as 1 00-300. When a 
hydroxyl value is less than 20, a reaction with polyfunctional isocyanate is inadequate and the 
degree of cross linking of the protective layer before an activity energy-line exposure is low. 
Therefore, when adhesiveness remains or solvent resistance runs short, it becomes difficult to 
roll round the surface-protection sheet 1 , and there is disadvantage — a clear pattern is not 
obtained. Moreover, obtaining is difficult for an exceeding [ a hydroxyl value ]-500 thing, the 
weight average molecular weight of a polymer — 5000-50000 — it is 8000-40000 preferably. 
Since the adhesiveness of the protective layer before an activity energy-line exposure remains 
[ the weight average molecular weight of a polymer ] less than by 5000 or solvent resistance 
runs short, it becomes difficult to roll round the surface-protection sheet 1 too. Moreover, in 
exceeding 50000, resin viscosity becomes high too much, and the spreading workability of ink 
falls. ' : * 

[0019] As the manufacture approach of a polymer, there is especially no limitation and it can 
adopt a well-known approach conventionally. For example, there are alpha which contains an 
epoxy group in alpha which contains a hydroxyl group in the approach of introducing an acryloyl 
(meta) radical into some side chains of the polymer containing [1] hydroxyl group and the 
copolymer containing [2] carboxyl groups, the method of carrying out the condensation reaction 
of the beta-partial saturation monomer, and the copolymer containing [3] carboxyl groups, an 
approach of carrying out the addition reaction of the beta-partial saturation monomer, an 
approach to which alpha and beta-unsaturated carboxylic acid be made to react at [4] epoxy- 
group content polymer. 

[0020] An approach [4] is taken for an example and the manufacture approach of the polymer 
used by this invention is explained more concretely. For example, the polymer used by this 
invention by the approach of making alpha, such as an acrylic acid, and beta-unsaturated 
carboxylic acid reacting to the polymer which has a glycidyl group can be obtained easily. A 
copolymer with alpha and beta-partial saturation monomer in which the thing desirable as a 
polymer which has a glycidyl group does not contain a copolymer, and the glycidyl (meta) 
acrylate and the carboxyl group of for example, glycidyl (meta) acrylate etc. is mentioned. As 
alpha which does not contain this carboxyl group, and a beta-partial saturation monomer, various 
kinds of acrylic ester (meta), styrene, vinyl acetate, acrylonitrile, etc. can be illustrated. If alpha 
and beta-partial saturation monomer containing a carboxyl group is used, bridge formation arises 
in copolymerization reaction time with glycidyl (meta) acrylate, and it is not desirable in order to 
gel, hyperviscosity-izing or. 

[0021] make it any — in case the all directions method of aforementioned [1] - [4] is adopted, it 
is necessary to perform suitably conditioning, such as classes of a use monomer or polymer, and 
these amount used, so that said numerical limited range in connection with a polymer may be 
satisfied This actuation is common knowledge at a person concerned. 

[0022] As polyfunctional isocyanate used together with a polymer in this invention, there is no 
limitation according to rank and it can use well-known various kinds. For example, the 
prepolymer to which isophorone diisocyanate, xylylene diisocyanate, hydrogenation xylylene 
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diisocyanate, tolylene diisocyanate, diphenyl methane diisocyanate, 1, 6-hexane diisocyanate, the 
above-mentioned trimer, poiyhydric alcohol, and the above-mentioned diisocyanate were made 
to react can be used. It is [ of using polyfunctional isocyanate together with a polymer by this 
invention ] reasonable in keeping low the adhesiveness of the protective layer before an activity 
energy-line exposure. That is, make the hydroxyl group contained in a polymer, and the 
isocyanate radical of polyfunctional isocyanate react, and a slight heat bridge formation object is 
made to form, and let the above-mentioned engine performance be a grant plug. 
[0023] the operating rate of a polymer and polyfunctional isocyanate — the number of hydroxyl 
groups in a polymer, and isocyanate — a rate with the base — 1 / 0.01 -1/1 — being 
preferably set to 1 / 0.05 - 1/0.8 is determined. 

[0024] Moreover, the activity energy-line hardenability resin constituent used for a protective 
layer can contain the following components if needed in addition to a polymer and polyfunctional 
isocyanate. That is, they are a reactant dilution monomer, a solvent, a coloring agent, etc. 
Moreover, when using an electron ray on the occasion of an activity energy-line exposure, bridge 
formation hardening can be demonstrated enough, without using a photopolymerization initiator, 
but to use ultraviolet rays, it is necessary to add various kinds of well-known 
photopolymerization initiators. Moreover, the thing whose colored thing is not colored, either is 
sufficient as a protective layer. 

[0025] The activity energy-line hardenability resin constituent used for a protective layer may be 
made to contain lubricant if needed. Since surface roughening of the front face of a protective 
layer is carried out, it is because it becomes easy to wind as a sheet and is hard coming to 
generate blocking. Moreover, it can rub and the resistance over ********** can be increased. 
As lubricant, synthetic resins, such as waxes, such as polyethylene wax, paraffin wax, a synthetic 
wax, and a montan wax, a silicone system, and a fluorine system, can be used, for example. 
Lubricant is made to contain in 1 - 6% of the weight of an amount preferably 0.5 to 15% of the 
weight. If the amount of lubricant is less than 0.5 % of the weight, prevention of blocking and the 
effectiveness of friction ******** resistance will decrease, and if it exceeds 15 % of the weight, 
the transparency of a protective layer will get extremely bad. > 
[0026] The activity energy-line hardenability resin constituent used for a protective layer 
contains an ethylene nature partial saturation radical, a hydroxyl group, and an isocyanate 
radical. If this activity energy-line hardenability resin constituent is heated, a hydroxyl group and 
an isocyanate radical will react and a bridge will be constructed over resin. Moreover, if this 
activity energy-line hardenability resin constituent is exposed to an activity energy line, an 
ethylene nature partial saturation radical will carry out a polymerization, and a bridge will be 
constructed over resin. That is, a bridge is constructed over the activity energy-line 
hardenability resin constituent used for a protective layer by both heat and the activity energy 
line. 

[0027] As the formation approach of a protective layer, there are print processes, such as the 
coat methods, such as the gravure coat method, the roll coat method, a comma coating method, 
and the lip coat method, gravure, and screen printing. Generally, 0.5-30 micrometers of 
protective layers are preferably formed in the thickness of 1-6 micrometers. It will become cost 
quantity if abrasion resistance and chemical resistance are weak when protection layer thickness 
is less than 0.5 micrometers, and it exceeds 30 micrometers. 

[0028] By heating the protective layer formed as mentioned above, a protective layer serves as 
a heat crosslinking reaction product of an activity energy-line hardenability resin constituent. 
Since this heat crosslinking reaction product is in a tuck free-lancer's condition, it becomes easy 
to print other layers on a protective layer, and to pile up, or to roll round a surface-protection 
sheet. Since a bridge is not constructed over this ethylene nature partial saturation radical 
contained in an activity energy-line hardenability resin constituent in the heated phase, resin has 
not carried out bridge formation hardening completely. If a condition paraphrase is carried out, it 
will be in the condition of bridge formation hardening halfway. Therefore, a protective layer can 
be adapted for the curved surface of mold goods, and has the flexibility of extent which does not 
produce a crack. The crosslinking reaction by heating is easy to control as compared with the 
crosslinking reaction by activity energy-line exposure. Therefore, extent over which a protective 
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layer is made to construct a bridge can be suitably defined according to the class of activity 
energy-line hardenability resin constituent to be used, the curvature of mold goods, etc. 
[0029] A pattern layer is usually formed in the field and opposite side in which the protective 
layer of a base sheet is prepared as a printing layer. It is good to use the coloring ink which uses 
resin, such as polyvinyl system resin, polyamide system resin, polyester system resin, Pori 
acrylic resin, polyurethane system resin, polyvinyl-acetal system resin, polyester polyurethane 
system resin, cellulose ester system resin, and alkyd resin, as a binder, and contains the pigment 
or color of a suitable color as a coloring agent as the quality of the material of a printing layer. It 
is good to use the usual print processes, such as offset printing, gravure, and screen printing, 
etc. as the formation approach of a pattern layer. In order to perform multicolored printing and a 
gradation expression especially, offset printing and gravure are suitable. Moreover, in the case of 
monochrome, the coat methods, such as the gravure coat method, the roll coat method, a 
comma coating method, and the lip coat method, are also employable. According to a pattern to 
express, a pattern layer may be partially prepared, when preparing extensively. Moreover, a 
pattern layer may consist of combination of the thing which consists of a metal vacuum 
evaporation© layer or a printing layer, and a metal vacuum evaporationo layer. 
[0030] A glue line pastes up above-mentioned each class on mold-goods 2 front face. A glue line 
is formed in a part to make it paste. That is, if a part to make it pasting is all-out, a glue line is 
formed extensively. Moreover, if a part to make it pasting is partial, a glue line is formed partially. 
As a glue line, the thermosensitive or pressure-sensitive resin suitable for the material of mold 
goods 2 is used suitably. For example, when the quality of the material of mold goods 2 is Pori 
acrylic resin, it is good to use Pori acrylic resin. Moreover, what is necessary is just to use these 
resin, affinitive Pori acrylic resin, polystyrene system resin, polyamide system resin, etc., when 
the quality of the materials of mold goods 2 are polyphenylene oxide polystyrene system resin, 
polycarbonate system resin, styrene copolymer system resin, and polystyrene system blend* 
: resin. Furthermore, when the quality of the material of mold goods 2 is polypropylene resin; 

chlorination polyolefin resin, chlorination ethylene-vinylacetate copolymer resin, cyclized rubber, 
and cumarone indene resin are usable. As the formation approach of a glue line, there are print 
processes, such as the coat methods, such as the gravure coat method, the roll coat method, 
and a comma coating method, gravure, and screen printing. In addition, when a base sheet and a 
pattern layer have an adhesive property enough to mold goods 2, it is not necessary to prepare a 
glue line. 

[0031] in addition, the voice which described above the configuration of the surface-protection 
sheet 1 — a pattern layer can be omitted, when it is not limited like and uses the aiming only at 
surface-protection processing surface-protection sheet 1 taking advantage of the base design 
and transparency of mold goods 2. 

[0032] Moreover, a support layer may be prepared between each class. A support layer can raise 
the adhesion between each class, or it is a resin layer for protecting mold goods 2 and a pattern 
layer from a chemical, for example, thermoplastics, such as thermosetting resin, such as 2 liquid 
hardenability urethane resin, a melamine system, and an epoxy system, and vinyl chloride 
copolymer resin, can be used for it. As the formation approach of a support layer, there are print 
processes, such as the coat methods, such as the gravure coat method, the roll coat method, 
and a comma coating method, gravure, and screen printing. 

[0033] Next, how to give abrasion resistance and chemical resistance to resin mold-goods 2 
front face using the above mentioned surface-protection sheet 1 is explained (refer to drawin g 
1 ). First, a glue line side is turned down and a surface-protection sheet is arranged on mold- 
goods 2 front face. Next, after heating a base sheet at a heater 3 etc. and making it soften, it 
takes vacuum suction 4 [ lower part ]. By carrying out like this, a glue line pastes mold-goods 2 
front face. Finally, bridge formation hardening of the protective layer is completely carried out by 
irradiating an activity energy line, in addition, it takes vacuum suction 4 [ lower part ] — you may 
both pressurize from the upper part. A fluid etc. performs pressurization to the surface- 
protection sheet 1 through a direct or flexibility sheet. 

[0034] As an activity energy line, an electron ray, ultraviolet rays, a gamma ray, etc. can be 
mentioned. Exposure conditions are defined according to an activity energy-line hardenability 
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resin constituent. 

[0035] As mold goods 2, although the quality of the material is not limited, the resin mold goods 
2, woodwork products, or these compound products can be mentioned especially. Transparence 
and translucent and opaque any are sufficient as these. Moreover, mold goods 2 do not need to 
be colored even if colored. As resin, general-purpose resin, such as polystyrene system resin, 
polyolefine system resin, ABS plastics, an AS resin, and AN resin, can be mentioned. Moreover, 
polyphenylene oxide polystyrene system resin, polycarbonate system resin, Polyacetal system 
resin, acrylic resin, polycarbonate denaturation polyphenylene ether resin. Polyethylene 
terephthalate resin, polybutyrene terephthalate resin, General-purpose engineering plastics and 
polysulfone resin, such as ultra-high-molecular-weight-polyethylene resin, Super engineering 
plastics, such as polyphenylene sulfide system resin, polyphenylene oxide system resin, 
polyacrylate resin, polyetherimide resin, polyimide resin, liquid crystal polyester resin, and poly 
allyl compound system heatproof resin, can also be used. Furthermore, the compound resin 
which added reinforcing materials, such as a glass fiber and an inorganic filler, can also be used. 
[0036] Next, how to give abrasion resistance and chemical resistance to resin mold-goods 2 
front face using the insert molding method by injection molding is explained using the above 
mentioned surface-protection sheet 1 (refer to drawin g 2 ). First, in the molding die which 
consists of an ejector half 5 and a cover half 6, the surface-protection sheet 1 is sent in so that 
a protective layer may touch a cover half 6. Under the present circumstances, you may also 
send in one surface-protection sheet 1 of a sheet at a time, and may also send in intermittently 
the need part of the long surface-protection sheet 1 . When using the long surface-protection 
sheet 1, it is good to use the feed gear which has a positioning device and to make it in 
agreement [ the aim of the pattern layer of the surface-protection sheet 1 and a molding die ]. 
Moreover, if the surface-protection sheet 1 is fixed by the ejector half 5 and the cover half 6 
after a. sensor detects the location of the surface-protection sheet 1 in case the surface^ ' 
protection sheet 1 is sent in intermittently, since the surface-protection sheet 1 can be fixed in 
the always same location and a location gap of a pattern layer does not arise, it is, convenient. 
After closing a molding die, injection fullness of the melting resin 7 is carried out into metal mold 
from the gate established in the ejector half 5, and forming mold goods 2 and coincidence are r 
made to paste up the surface-protection sheet 1 on the field. After cooling the resin mold goods 
2, a molding die is opened and the resin mold goods 2 are taken out. Finally, bridge formation 
hardening of the protective layer is completely carried out by irradiating an activity energy line. 
[0037] 

[Example] Although the following examples and examples of a comparison are given and this 
invention is explained still more concretely, this invention is not limited to these examples. In 
addition, the section and % are [ the following and ] weight criteria, 
r [0038] An acrylic resin film with a thickness of 125 micrometers is used as an example 1 base 
sheet. Carry out in acrylic ink as a pattern layer, and sequential printing formation of the acrylic 
resin is carried out with gravure as a glue line at one side of a base sheet. It is following varnish 
A200 section (solid content 100 section), 1, and 6-hexane diisocyanate trimer (it trade-name- 
coronate-HX(s)) to an opposite side. Printing formation of the protective layer which blended the 
5 by Japan polyurethane industrial incorporated company section and the photopolymerization 
initiator (trade name IRUGAKYUA 184, Ciba-Geigy make) 5 section was carried out with gravure. 
Protection layer thickness could be 5 micrometers. By heating for 30 seconds at 80 degrees C, 
bridge formation hardening of the protective layer was carried out halfway, and the surface- 
protection sheet was obtained. 

[0039] In addition. Varnish A is the following, and was made and obtained. First, after teaching 
the glycidyl methacrylate (henceforth GMA) 175 section, methyl methacrylate (henceforth MMA) 
75 section, lauryl mercaptan 1.3 section, butyl-acetate 1000 section and 2, and 2'- 
azobisisobutyronitril (henceforth azobisuisobutironitoriru) 7.5 section to the reactor equipped 
with churning equipment, a cooling pipe, a dropping funnel, and nitrogen installation tubing, the 
temperature up was carried out until it applied to the bottom of a nitrogen air current for about 1 
hour and whenever [ system internal temperature ] became about 90 degrees C, and it was kept 
warm for 1 hour. Subsequently, from the dropping funnel which taught the mixed liquor which 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/11/2006 



JP,10-067047,A [DETAILED DESCRIPTION] Page 7 of 9 




consists of the GMA525 section, the MMA225 section, the lauryl mercaptan 3.7 section, and the 
azobisuisobutironitoriru22.5 section beforehand, about 2 hours was required, mixed liquor was 
dropped in the system, the azobisuisobutironitorirulO section was taught to the bottom of a 
nitrogen air current after keeping it warm to this temperature for 3 hours, and it was kept warm 
for 1 hour. Then, the temperature up was carried out to 120 degrees C, and it was kept warm for 
2 hours. Nitrogen installation tubing was again attached to air installation tubing after cooling to 
60 degrees C, and after teaching the acrylic-acid (henceforth AA) 355 section, the METOKINON 
2.0 section, and the triphenylphosphine 5.4 section and mixing, the temperature up was carried 
out to 1 10 degrees C under air bubbling. At this temperature, the METOKINON 1.4 section was 
taught after 8-hour incubation, and it cooled, ethyl acetate was added so that a nonvolatile 
matter might become 50%, and Varnish A was obtained. The polymers contained in Varnish A 
were acrylic equivalent 270 g/eq, a hydroxyl value 204, and weight average molecular weight 
1 8000 (based on the styrene conversion by GPC). 

[0040] Ultraviolet rays were irradiated after pasting up on the surface of mold goods using an 
insert molding method using this surface-protection sheet. In addition, the process condition was 
made into the resin temperature of 220 degrees C, the die temperature of 55 degrees C, and the 
resin pressure of about 300kg/cm2. Mold goods used the quality of the material as acrylic resin, 
95mm long and 65mm wide, started and fabricated it 4.5mm and R2.5mm [ of the corner section ] 
in the shape of a tray. Exposure conditions were made into 120 w/cm, six LGTs, lamp height of 
10cm, and belt speed 15 m/min. 

[0041] An acrylic resin film with a thickness of 125 micrometers is used as an example 2 base 
sheet. Carry out in acrylic ink as a pattern layer, and sequential printing formation of the acrylic 
resin is carried out with gravure as a glue line at one side of a base sheet. It is following varnish 
A200 section (solid content 100 section), 1, and 6-hexane diisocyanate trimer (it trade-name- 
coronate-HX(s)) to an opposite side. The protective layer which blended the 10 by Japan ' : 
polyurethane industrial incorporated company section and the photopolymerization initiator r t 
(trade name IRUGAKYU.A 184, Ciba-Geigy make) 5 section was formed by the lip coat method. 
Protection layer thickness, could be 5 micrometers. By heating for 30 seconds at 80 degrees C, ■ 
bridge formation hardening of the protective layer was carried out halfway, and the surface- 
protection sheet was obtained. 

[0042] Ultraviolet rays were irradiated after pasting up on the surface of mold goods like an 
example 1 using an insert molding method using this surface-protection sheet. Exposure 
conditions were made into 120 w/cm, two LGTs, lamp height of 10cm, and belt speed 2.5 m/min. 
[0043] It replaced with the varnish A of example 3 example 1, and outside which used Varnish B 
was carried out like the example 1. Varnish B changed the amount of the monomer used in the 
GMA250 section and post-preparation into the GMA750 section for the amount of the monomer 
used which teaches the first stage and comes out, and changed the amount of AA used to the 
507 sections. The polymers contained in Varnish B were acrylic equivalent 214 g/eq, a hydroxyl 
value 262, and weight average molecular weight 20000. 

[0044] After forming with gravure the protective layer which blended example of comparison A1 
silicon system resin ("TPR6701 " by Toshiba Silicone, Inc.), outside of having carried out bridge 
formation hardening of the protective layer completely with heating at the time of surface- 
protection sheet production and not irradiating ultraviolet rays after insert molding was carried 
out like the example 1. 

[0045] After forming with gravure the protective layer which blended the urethane acrylate which 
has an example of comparison A duplex affinity double bond, the reactant diluent, and the 
photopolymerization initiator, outside of having carried out bridge formation hardening of the 
protective layer completely by UV irradiation at the time of surface-protection sheet production 
and not irradiating ultraviolet rays after insert molding was carried out like the example 1. The 
exposure conditions at the time of surface-protection sheet production were made into 120 
w/cm, two LGTs, lamp height of 5cm, and belt speed 20 m/min. 

[0046] Outside which the first stage exposure of the ultraviolet rays is carried out at the time of 
surface-protection sheet production, and bridge formation hardening of the activity energy-line 
hardenability resin is halfway carried out after forming with gravure the protective layer which 
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blended the urethane acrylate which has an example A3 polymerization nature double bond of a 
comparison, thermoplastic acrylic resin, and a photopolymerization initiator, and the second 
stage exposure of the ultraviolet rays is carried out [ outside ], and carries out bridge formation 
hardening of the activity energy-line hardenability resin completely again after insert molding was 
carried out like the example 1. The exposure conditions at the time of surface-protection sheet 
production were made into 120 w/cm, one LGT, lamp height of 10cm, and belt speed 50 m/min. 
[0047] It replaced with Varnish A and Varnish B of an example of comparison B example, and 
outside which used Varnish C was carried out like the example 1. Varnish C changed the amount 
of the monomer used in the GMA125 section, the MMA125 section, and post-preparation into 
the GMA375 section and the MMA375 section for the amount of the monomer used which 
teaches the first stage and comes out, and changed the amount of AA used to the 254 sections. 
The polymers contained in Varnish C were acrylic equivalent 355 g/eq, a hydroxyl value 158, and 
weight average molecular weight 1 7000. 

[0048] The performance evaluation of the existence of a crack, chemical resistance, and 
abrasion resistance was performed, respectively about the above-mentioned examples 1-3 and 
example Aof comparison 1-3, and the example B of a comparison (Table 1). the existence of a 
crack — the condition of a mold-goods curved surface — observing — a visual judgment — O 
generating nothing and ** — a little — generating and x — either of the generating estimated 
considerably, chemical resistance sinks a methanol into gauze — making — the condition of the 
front face after 50 round-trip ****** — observing — a visual judgment — O — completely — 
generating nothing and O — almost — generating nothing and ** — a little — generating and x 
— either of the generating estimated considerably, abrasion resistance — #000 steel wool of 
1cm angle — a load (100g, 300g) — applying — the movable distance of 2cm, and 2 round 
trips / second — it is — the front face after 200 round trips — getting damaged — extent — 

observing a visual judgment — O — very — fitness, O fitness, and ** — either of a defect 

- and poor x estimated a littles * 



;0049] 
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[0050] The following thing is clear from the evaluation result of Table 1. The examples 1-3 which 
have the protective layer which turns into the outermost layer from the heat crosslinking 
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reaction product of the activity energy-line hardenability resin constituent which contains the 
polymer and pblyfunctionaf isocyanate of the acrylic equivalent of 100-300g / eq, hydroxyl 
values 20-500, and weight average molecular weight 5000-50000 as an active principle are 
excellent in abrasion resistance and chemical resistance, and the crack has not generated them 
in the mold-goods curved-surface section. On the other hand, even if the result with which 
should be satisfied of a crack, abrasion resistance, and chemical-resistant all was not obtained 
but the example A2 of a comparison was excellent in abrasion resistance and chemical 
resistance, the crack generated many examples A1 of a comparison, and example A3 of a 
comparison was what is inferior with abrasion resistance and chemical resistance, although a 
crack did not occur. Moreover, since the acrylic equivalent of the polymer which contains the 
example B of a comparison which has the protective layer which consists of a heat crosslinking 
reaction product of an activity energy-line hardenability resin constituent as well as examples 1- 
3 in an activity energy-line hardenability resin constituent has exceeded the specific range, 
abrasion resistance is inferior. 
[0051] 

[Effect of the Invention] The manufacture approach of mold goods excellent in the abrasion 
resistance of this invention, and chemical resistance The protective layer of the surface- 
protection sheet to be used The acrylic (meta) equivalent 100 - 300 g/eq, It consists of a heat 
crosslinking reaction product of the activity energy-line hardenability resin constituent which 
contains the polymer and polyfunctional isocyanate of hydroxyl values 20-500 and weight 
average molecular weight 5000-50000 as an active principle. Since bridge formation hardening of 
this protective layer formed on the surface of mold goods is carried out by activity energy-line 
exposure, mold goods excellent in abrasion resistance and chemical resistance can be obtained, 
and a crack is not generated in the mold-goods curved-surface section. Moreover, in order to 
carry out bridge formation hardening of the protective layer halfway with heating at the time of 
surface-protection sheet production, 5 on the occasion of an activity energy-line exposure, huge 
activity energy-line irradiation equipment is unnecessary, and it ends with low cost. 

j. ' 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the mimetic diagram showing one example of the production process of mold 
goods excellent in the abrasion resistance and chemical resistance concerning this invention. 
[ Drawing 2] It is the mimetic diagram showing other examples of the production process of mold 
goods excellent in the abrasion resistance and chemical resistance concerning this invention. 
[Description of Notations] 

1 Surface-Protection Sheet 

2 Mold Goods 

3 Heater 

4 Vacuum Suction 

5 Ejector Half 

6 Cover Half „ . 

7 Melting Resin 



[Translation done.] 
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Wit-Bit*. fc*» v T^«fc'3X^PR?l4T-S<i:fctC > ± 
#«fcO JOE LT 4>£l,>. «BHSWS/- H ^©ftlBEl*. 

[0034] ?§ttx^;U+--^i LTtt, H^§, 



(5) 1 0-67047 
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[003 5])$«D B D2iLm *»*Hje3h*C4 
ttttV»*i. tttCttffil$$A2. *ISn D DfcKHcn6 

HI. ABSMM8. ASiDg. AN&Hftt£®9UBttMg£ 

#yx^u>3!HMi. Hfiffn. *yr 

>®B§fc i'CDidffl x > 7 g > ^)!§ 
^gx^^>^st. *'j7xii/>t)i.7 7^Fii 
re. <H';7x-i/^+i'K«fflii > ^yr^yu-h 
ttfiiv #yx-w; Fttm. -Ky-^s H^Hi. «n 
* y xx ^^Jlg. sK g r g^saBJS&tlfjSfc £<ox-* 

[0036] -xic, m^Ltcmmem^-- h i &m\<K 

ri^Hj-rs (H2#M) . nr«i^5<hHSM6i 
^6^4fi£^^feS^CC. «aB*s@^M6K:S-r5i 

tisav- h i osmsM^^fs^tcm^j^-ci,^ 
fli^p a n 2 fcixo w r. *««:. <m^^=¥-^m 

[0 0 3 7] 

[*JS«] «T©^PdteJ:0*J;b^ ; &*>tf-C*^* 
[0 03 8] HJfet^ 1 

m&is-htLxms i 2 5Mm©r^yjHS}Bi7^ji/ 

50 A£fflt\ mfcis- h©>|-atC. iffilttTTi' yju 



9 

BftKXSSB,) . l,6-^t>^-fV>T*-h3H* 

5 erens'jftK -census Ltco &mm<Dmz\t5 am 
tvtc 8 o'ct?3 o^mw^-rhctdc^^msm^ 

[0039]4te, "7-*Att. feTF©cfc5K:U-Cf# 10 
fc. ST. team. «To-h*JJ:tf^i 

A§*«*7cKl6SSSK:. ^ U i'PW £ T * y U- h 
(tTF. GMAil^) 175SP, ^^^^^r^yu-h 
(feTF. MMAiC^O) 758P. 7^y;by^*7**>i. 

a-F'JA (J£(T. AIBNit^) 7.58B i &f±jiA,ft: 

MA525SP. MMA225SB, V foJ )l>Jj-7$>3.7#i 
HJzZfA I BN22.5^*>6&SS^£f±j&^cjrFi3 20 

- h j; d . wmtmTtzm&mz^ mwizmoxmi*} 
kstfu 3mmmm&t l cmu&> a i BNiogp*f±& 

l^^at^. 120*C{C^b. 2b$h 

SfiLfc. 60-C*-Cte*Pft. gf^A^^m^AeK: 
oltlx, T ^ y A-K <«T. AAiU-5) 355g|S. j< 
h*^>2.og|5fc«l:y r h y7x-JP7*X7 4 >5.4gfl£ 

f±ji*®^Lfcf^. ^m^^y^inrtcr. no-cg-c 
*)v*mz.. v~7,A*'mc 30 

T^y^a270g/e q. *MSffi204. as 
^^Sisooo (GPCJtiSX^l^&mcJ:*) 

[0040] c©^ffi«s^- FSrffiiw YlSM 

Lfc. ifflBfetttt. S}fltfiJg220-C> ^SS55 

•C. MBIff^SOOkq/on'iOfc., fiK&Stt. ttW&T 
^yjMUIiSiU «ai95nm. $65mm. 3:%±# 9 4.5mn, 
=i-^-S|5Cr)R2.5rniii(Dhb-t^CCfiK^L-/c 0 MS^fr 
tt. 120w/cm, 6*T, ^>:7"itS3i0cm. <i^^f 40 

— Fl5m/nrin<!: Ofc. 

[0041] mmm2 

m»->-vtLxm$ 1 2 bnm<DT^V^miS§y 4 )\> 

j>.zm<<K w&is- kdk-bk:. mmmtL-cTWfr 

tcrJRWPWJiBSU S>PtffiK:TiB , 7-XA200SP (B 
0#1OO§B) . l.e-^+t^y-f V>7*- h3ift 

itiif) 1 OgMai^a^^Jfl ^#**T 
-184. ^tf^+'-tti?) 5gP^I5^bfc«aJl?r 50 
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y ? ^"3— VmK.XBtS.Ltc. uwm<omzt£5 umt 
Ltc. 8 0W3 0#iaM&r*C£tC t fc9#gJl£# 

ttmffimitzMxmm<mis-- vzmc 
[0 04 2] c<DmmmSiy- hzm^u >■*}■- 
mzmmoxmrnw 1 tmmicfiiM&v&micmmutc 

{ft. S§^*Rl«l//c. MW^frtt. I20w/cm. 2 
ft". 7>^"iS$10atk hXf- F2.5m/rrrin£ L 

[0 0 4 3] ^JfiP93 

SIStflllO^-^Aitftjl-C. 9-^B?:flH,^cii-«X 

#sttt£/fiS£ gm a 25osp. '&ka>h?*x<bMm.#ffi% 

S*GMA750Si5«:^^.. AA©<£fflS£507SPK:^fc;* 

Mtc. ^-xB^sns^y-^-t*. 7?vn>gA2x 

«/eq, *&*§6262. Sa^^S20000-C*o 

re. 

[0044] tb«#IA 1 

~> y 3 >^^BI (M£.~> U a - >tfc£MtSi{ r T P R 6 

70 ij ) =&ie^L/c«s^y7frEnB!i^K:-c^ 

[0045] Jt^A 2 

020W/CHK 2*7. ^>7*H$5cm. f - K2 

Om/rain£ 

[0046] tL$509A 3 

st^fcfenai&^w-r -s u * > r f y u - h £ ^»J^ 

armmmicxBis.otc^ mmum^ - vmm 
tcmtmzm-gtmm isximx-^jv^-mwitmiffi 

^fit^bs#i,?f«iisswi tpieiccsQSLrc. smm 

mis- HtMmomMlkttte. I20w/cm. 1*1. -5 
> ^"iti 3 10cm. h 7, h*— K 50m/mi ntUfc. 
[0 047] tt^WB 
Hife^CD^-^A^^-^BKf^^r. 7-*C£fBU 

ji^-CCD^S^^S*. GMAl25gP. MMA125SP. 
mf±ji*-C©mS^ffifflfi«rGMA375aJ, MMA375SP 
OCfE*.. AA©ffifflfi=&254g)5«:^t$-li-fc„ 

cc^*n^^y-7-«. r^y^fi355?/e q. 7k 

^Sffil58. Sfi^^S^OOO-C^ofc. 
[0048] ±E©S»« 1 ~ 3 *$ iDftkHMWA 1 - 
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3, tttawBK-x»T\ zti?n?5vi><Dmm. mm 

■Pott. BJWtttOtttBIW&fTttoft: <ai) . 
-Ci¥«L/c„ BaiStett. 2f~ b*tc^ £^-.>l>*£&3 
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1 cmft©#0 0 0X2—)\"5-)\,{cffiS. (100 
e, 300gr) Dj«imf§i2 cm. 2ffil/#r. 

2 o oaa«©*ffi©^o#ms5:ii^t. s&necc 

[0 04 9] 
[*13 
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[00501 ^1 ©g¥ttfc3l#> 6 . yc©Ci 1)m hiP-C 
SWI^T* ll^SfilOO-^OOg/e q. 7k®S 
ffi20~500, SLMW-Qft^-m. 5000~ 50000© iP'JV-t^ 

•5«SJl*W-r-S^]te^ll~3ti. Bgftfcfefc.fco'BSl 

tt> w*iatt©t»mfeiija-r'<*aijiwj»6tir. it 

2 «Bg«14, W38iftteT«ft-Cl,>T «>f7^ 

e> a £ fiess * mt s JtiSfli b . ?S14 

x * ;u liiSf fc14^Hi&i£% Kt^r 3ft£*y?-© 

[005 1 ] 

[S?S©^m] *^?S©il5t^tt*Jct:O f B^D n D 14K:®n 



( J Z ) TZV Jl^ai00~300g / e q . *KS 
ffi20~500, SM^^a5000~ 50000©^<y V-i^ 

o . fi£0 D a n ©affitc^3 n/c c <Dumm&im.**}i< 

[0M©ffl#aiSBJ] 

[0 2] *^K:^^iBS«14*iJ;0'B^ a a n 14«:gn/c 

^ 0 D D©s(iSxfi©ffe©iS5S99*^-r m&m r* -5. 

[^©IftBJ] 

1 h 

2 /53yfJa a a 
50 3 fc-£- 




(5D mt. a. 6 mm^ frftmm-^ fi tmmmmm 

C 0 8 J 7/04 C 0 8 J 7/04 L 

// B2 9K 33:04 
B2 9L 9:00 
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